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This memorandum was written to satisfy the requirements of Technical 
Direction Document (TDD) #TOS-9207-019 issued to the Ecology and 
Environment, Inc., Technical Assistance Team (E & E/TAT) by the Region 
VIII U.S. Environmental Protection Agency, Emergency Response Branch 
(EPA/ERB). 

From June 23 through 27, 1992, the TAT provided oversight and technical 
assistance to the drilling subcontractor (Boyles Brothers Drilling 
Company) during the drilling, installation, and development of three 
groundwater monitoring wells at the Richardson Flats Tailings site near 
Park City, in Summit County, Utah. TAT was tasked by the EPA/ERB to 
perform these activities under TDD #TOS-9204-015. 

The monitoring wells construction details were based on information 
obtained during a review of literature describing the local geology and 
historic site information. All of the wells were installed according to 
commonly accepted geologic practices for the design, construction, and 
installation of groundwater monitoring wells in conjunction with EPA 
guidance and regulatory requirements, State of Utah Administrative Rules 
for Water Yell Drillers, and E & E Geotechnical Practices Standard 
Operating Procedures (SOP). 

On July 29, 1992, EPA/ERB received a letter from United Park City Mines 
Company (UPCM) (Attachment A) alleging that the monitoring wells were 
improperly constructed and completed and has resulted in the potential 
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contamination of local groundwater. These allegations were based on a 
report prepared by their consultant (Pioneer Technical Services, Inc. 
[PTS]) describing comments and observations on the related drilling 
activities. 

Enclosed is the TAT rebuttal to the Pioneer Technical Services, Inc., 
July 13, 1992, report describing comments and observations which is 
included as Attachment B of this memorandum. 



ITEM I 

RICHARDSON FLATS TAILINGS SITE 
SUMMIT COUNTY, UTAH 

TDD #TOB-9207-019 

TAT Response to Pioneer Technical Services, Inc. 
Comments and Observations Report 

Dated July 13, 1992 

DRAFT 

A. TAT selected drill locations for the proposed monitoring wells 
based on a site background review, field observations, and the 
proposed monitoring well locations identified in the approved 
Sampling QA/QC Work Plan, dated May 28, 1992. On June 15, 1992, 
UPCM submitted comments regarding this work plan and there were no 
objections expressed relating to the proposed monitoring well 
locations. In addition, at no time prior to the drilling of well 
RF-MW-02 was TAT advised by UPCM employees that the location 
selected was within the former municipal landfill boundary. 

TAT's intention was to locate both downgradient monitoring wells 
immediately adjacent to the landfilled area in order to detect 
contaminant releases. During the drilling and sampling process it 
was determined that the location selected was within the 
landfilled area. TAT proceeded to drill at this location in order 
to characterize subsurface water conditions in the uppermost 
aquifer beneath the landfill. Additional information was thereby 
gained concerning subsurface strata at this location. 

Contrary to statements made by the consultant, there are no 
references in EPA guidance or State of Utah administrative 
regulations prohibiting drilling in landfills. TAT believes that 
well RF-MW-02 is actually located in an optimum location in order 
to detect leachate emanating from beneath the landfill. 

B. Based on the review of local geologic literature and field data 
gathered, no information was produced to substantiate the 
consultant's claims that the clay layer encountered beneath the 
landfill is in fact a continuous unit or that the clay isolates 
the landfill materials from vertical contaminant/waste migration. 
The consultants reasoning for suggesting that the groundwater is 
confined or even semi-confined appears to be based on 
misinterpreted observations and not sound hydrogeologic 
principles. None of these allegations made by the consultant are 
yet proven or even appear likely. 

The deposits encountered during drilling can be classified as 
unconsolidated quaternary alluvial deposits. The literature 
states that these unconsolidated deposits consist of a poorly 
sorted mixture of material ranging in size from clay to boulders, 
and all beds appear to be lenticular and discontinuous (Holmes, 
1985; Baker, 1970). There appears to be no well-defined beds of 
material of very high or very low permeability, and no indications 
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of the existence of artesian conditions. The unconsolidated 
deposits are saturated to within a few feet of the land surface 
with unconfined groundwater (Baker, 1970). 

The amount of data gathered during this limited field 
investigation (installation of three monitoring wells) is 
insufficient to characterize with any certainty the geology and 
hydrogeology of the area. Considering the alluvial depositional 
environment, TAT believes that additional soil borings/boreholes, 
monitoring wells, and a geophysical survey would be necessary to 
sufficiently provide a detailed understanding of the hydrogeologic 
and geologic regime beneath the landfill. Only with additional 
information could one expect to properly correlate stratigraphic 
units, identify confining layers, zones of possible high or low 
hydraulic conductivity, and identify any unusual or unexpected 
geological features, such as stream channels, clay lenses, or 
sharp changes in grain size, etc., beneath the landfill area. 

The consultant suggests that the groundwater is under pressure and 
displays artesian conditions because in each monitoring well the 
water level rose above the level in which it was first 
encountered. TAT believes that this is simply due to the physical 
characteristics of the sediments encountered which were 
predominately fine silts and clays. The potentiometric surface 
does not stabilize immediately within that type of strata but does 
so after water has had ample time to slowly migrate through the 
fine sediments. The compression of clays against the borehole 
wall during drilling can also contribute to slow infiltration 
rates. The return of the potentiometric surface to its static 
level (24-hours later) is expected to occur gradually, as was 
observed in the field. The water levels generally rose to the 
point where moist drill cuttings were logged by the TAT during 
drilling activities. If artesian conditions existed at the site a 
rapid rise would be expected and the final water level would be 
above any confining layer present. This is not the case with any 
of the wells installed, on the contrary, subsequent water level 
measurements indicated a drop in water levels as would be expected 
during the seasonal fluctuation in unconfined aquifers. 

Furthermore, UPCM's consultant states repeatedly that the landfill 
was dry prior to well installation. TAT does not believe that 
sufficient field data was available to determine if the landfill 
contents were dry. The literature describes the climate of the 
area as sub-humid, with annual precipitation ranging from 20 to 25 
inches (Gill, 1984; Haws, 1970). Recharge to the unconsolidated 
deposits comes primarily from the direct infiltration of 
precipitation and runoff from the surrounding mountains (Baker, 
1970). During drilling TAT encountered moist refuse which was 
derived directly from the landfilled area. A newspaper article 
obtained by the TAT indicated that the landfill was plagued by 
accidental fires when in operation, and on one occassion the fire 
department poured 60,000 gallons of water on smoldering rubbish in 
the landfill. 
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TAT found no evidence during drilling suggesting that the landfill 
was properly capped following its closure. TAT believes that 
water must have entered the landfill as a result of infiltration 
of precipitation and snowmelt through the existing permeable 
cover. Subsequent percolation through the contaminated materials 
would produce leachate which commonly pools within certain low 
spots of the landfill or is possibly migrating into the underlying 
groundwater. The fact that no leachate seeps have been observed 
suggests that the clay layer is in fact not continuous or 
impermeable, does not act as a confining layer, and is permitting 
leachate to flow beneath the base of the landfill into the local 
groundwater. If a clay cap and liner of low permeability had been 
installed over the waste disposal area TAT would expect a 
reduction of surface water infiltration thereby minimizing 
leachate generation from meteoric waters. It is impossible to 
imagine the contents of the landfill ever being dry as speculated 
by the consultant, based on the inadequate cover observed during 
drilling and on the questionable properties of the allegedly 
"continuous" clay layer beneath the landfill. 

The TAT is unaware of any engineering or geotechnical studies 
concerning both the natural clay layer beneath the landfill or the 
cover of the landfill. Soil properties such as thickness, grain 
size, permeability, plasticity index, and compaction density 
measurements, etc., would be required to determine if the clay 
beneath the landfill even displays confining capabilities. Also, 
the integrity of natural clay liners is suspect because they can 
display variable hydraulic conductivities, can be fractured or 
cracked during the filling of the landfill, and certain organic 
liquids and strongly acidic wastes can cause degradation of the 
clays leading to significant increases in permeability. This is 
to name but a few problems associated with natural clay barriers. 

UPCM's consultant raises a question concerning the location of the 
base of the landfill relative to the bentonite seal which was 
installed to inhibit fluid migration between these zones. Based 
on careful geologic logging of drill cuttings, split spoon 
sampling, and communication with the driller during the 
advancement of well RF-MW-02, TAT is certain that the base of the 
landfill is located between 25 feet 6 inches and 26 feet below 
ground surface (bgs). The base of the bentonite seal currently 
rests at 26 feet bgs, thus the bentonite is creating a seal 
one-half foot into the clay unit or is possibly resting directly 
at the contact. The TAT believes that the uncertainty regarding 
the exact location of the clay/bentonite interface does raise a 
reasonable concern regarding the completion of well RF-MW-02. 
However, the consultant's allegation that EPA/ERB and E & E has 
flooded the landfill is unfounded. All water level measurements 
taken during the drilling and on a subsequent sampling trip 
clearly show that the water level has never risen past the level 
of the bentonite seal. On June 26, 27, and August 5, 1992, the 
groundwater level was measured to be 26 feet 6 inches, 26 feet 4 
inches, and 26 feet 11 inches bgs, respectively. Therefore, no 
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water has ever been introduced into the landfill via the process 
proposed by the consultant. 

A review of literature for this area indicates water level 
fluctuations are characterized by rapid water level rises in the 
spring and summer followed by gradual declines during the fall and 
winter. Generally, water level fluctuations are smaller in wells 
located further to the northeast of Silver Creek (Mason, 1989). 
The majority of precipitation falls as snow during November 
through April. The driest period is generally May through 
September, when less than 8 inches of precipitation falls (Gill, 
1984). Field measurements obtained by the TAT show a decreasing 
trend in the water level which is expected to continue until next 
spring. TAT suggests that due to the uncertainty surrounding this 
well, and the fact that groundwater levels are expected to rise 
following spring snowmelts, the final disposition of this well be 
addressed prior to the spring of 1993. 

UPCM's consultant also alleges that the other two wells installed 
(RF-MW-01 and RF-MW-03) breached the clay unit and were not 
properly repaired. TAT is certain that both wells, RF-MW-01 and 
RF-MW-03 were properly installed and completed, thus preventing 
the vertical migration of groundwater via the wells. Note that 
during drilling, various clay zones differing slightly in texture, 
color, etc., were encountered. Those zones varied in thickness 
and are likely working collectively as an aquaclude. The 
presumption that any specific clay layer or zone can be pinpointed 
as the top of the aquiclude within this type of geological 
sequence, or stratified aquaclude, is unacceptable. As stated 
above, both wells were properly sealed within the clay sequence 
below any buried debris and well above the stabilized static water 
level. These wells will not serve as a conduit between the 
aquifer and upper units or vice versa. 

ITEM II 

A.1. On June 23, 1992, at 1015 hours Tom Giles (Driller) of Boyles 
Brothers Drilling Company informed TAT that the drill rig and 
equipment was decontaminated using water from the Salt Lake City 
municipal drinking water supply. Prior to the initiation of 
drilling activities TAT directed the drillers to decontaminate 
casing and drill rods that were to be utilized during the 
drilling. At 1050 hours the drillers cleaned this equipment with 
a high pressure wash. TAT inspected the drilling equipment and 
determined that they were thoroughly decontaminated prior to the 
drilling of well RF-MW-01. The drilling subcontractor concurs 
with TAT stating that all drilling equipment was clean (see 
Attachment B). 

A.2. The drilling subcontractor states that the driller's helper did in 
fact properly decontaminate the hammer bit prior to it being used 
(see Attachment B). TAT members recall that this activity was 
performed as stated by the drilling subcontractor. 
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A.3. Acetone was used during the decontamination of the drilling 

equipment. TAT's decontamination protocol is stated in the bid 
specification package and calls for a water rinse following the 
application of acetone. This water rinse was not specifically 
documented by TAT during the decontamination procedure of 
equipment used for well RF-MW-02. The drilling subcontractor 
believes that a final rinse was in fact performed prior to 
drilling at all locations (see Attachment B). 

TAT chemists state that any residual acetone on the drill string 
would be expected to volatilize due to the slight heat, air 
pressure, agitation, and cuttings exiting the bore hole during the 
drilling process. Also, the acetone would be non-detectable in 
any subsequent groundwater samples collected. 

A.4. The drilling subcontractor states that the fiberglass tape used to 
determine the level of completion materials within the casing was 
in fact decontaminated between boreholes (see Attachment B). 

B. TAT believes that the integrity of samples collected from the 
wells should not be considered compromised based on observations 
alleged by the PRP's consultant. The drilling subcontractor 
disagrees with the consultant and states that all materials used 
were clean prior to being placed in the borehole (see Attachment 
B). 

C. The TAT carefully considered all drilling methods for this project 
prior to the initiation of the bidding process. A review of 
pertinent literature for this area indicated that the Odex method 
(air rotary/casing drive) would be the appropriate method of 
drilling based on anticipated well depth and suspected 
complications of drilling through cobble and boulder laden beds. 
Safety was not compromised during drilling as all material exiting 
the borehole was continuously and closely monitored with a 
combination hydrogen sulfide/oxygen content/and combustible gas 
detector which was mounted on the rear of the drill rig adjacent 
to the borehole. An HNu photoionization instrument was also used 
to monitor cuttings, samples recovered from split spoons, and air 
within the casing and in the breathing zone near the borehole. 
Also, all non-essential personnel (UPCM employees and their 
consultant) were directed by the E & E Health and Safety Officer 
not to approach the immediate drill rig area. 

ITEM III 

A.l. The drilling method selected by the TAT was adequate and did allow 
for proper completion of the monitoring wells allowing the 
unobstructed entry of formation waters into the wells. The 
portion of holes drilled with the Odex hammer provided an annular 
space approximately 6 inches in diameter. Due to the difficulty 
of drilling conditions encountered within the clay unit, TAT 
approved the use of a tri-cone bit which produced an annular space 
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approximately 4 inches in diameter. TAT believes that the 
boreholes created did allow for a reasonable distribution of 
filter pack materials around the well. 

A.2. Prior to the initiation of borehole drilling it was anticipated 
that the proposed wells would not exceed 35 feet in total depth. 
Well RF-MW-02 was drilled to a total depth of 39 feet bgs, but 
minor caving allowed the well screen and casing to be placed to 
only 38 feet bgs. TAT correctly followed E & E's SOPs for 
monitoring well installation which recommends centering guides to 
be used only when well casing and screen assemblies exceed 40 feet 
in length. 

The filter pack used (10-20 mesh) was properly selected by the 
TAT. The extremely fine grained sand filter pack suggested by the 
PRP consultant would have very limited utility because it would 
have rapidly become clogged by clay particles being removed from 
the well. 

A.3. TAT's response to the selection of an appropriate method of 
drilling can be found in Item II, C. and Item III, A.l. TAT 
disagrees with the consultant and believes that no significant 
caving occurred during the drilling of the boreholes as would be 
expected from the nature of material encountered. A total of one 
foot of material was observed to have caved back into boreholes 
for wells, RF-MW-02 and RF-MW-03. The consultants allegation that 
clay/silt is in direct contact with the screen is speculative and 
not supported by any direct evidence. The volume of sand pack 
required for each well was calculated by the drilling 
subcontractor and the amount used agreed with the calculations, 
indicating that no caving occurred (see Attachment B). 

A.4. As completion materials (i.e., sand, etc.) were added to each 
borehole the casing was removed only enough to allow the material 
to backfill the vacated portion of the bore hole, thereby 
eliminating the possibility of any open space within the bore 
hole. For additional comments see the driller's statement 
included in Attachment B. 

B.l. TAT believes that during the drilling operations and well 
development activities all equipment that entered the well was 
cared for so as not to introduce any contamination. In the case 
of drilling equipment, all drill rods and casing that were used in 
the boreholes were placed on the equipment racks provided by the 
drilling subcontractor. TAT believes that it is possible that 
some equipment (i.e., development bailer and water level 
indicator) may have been placed on the recently poured concrete 
pads and, even though it was contrary to standard protocol, this 
practice should not have transferred any contaminants into the 
wells. 

The drillers state that all equipment entering the borehole was 
cleaned and not left on the ground (see Attachment B). TAT does 
note that some incidental equipment (i.e., pipe wrenches and 
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cheater bars) were placed on the ground surface during the 
drilling process. 

B.2. The driller's helper was in fact smoking on-site. E & E does not 
permit this practice within the exclusion zone, but he was doing 
so at what was deemed a safe distance from the borehole, which was 
being continuously monitored for explosive gases. For additional 
comments see the drillers statement included in Attachment B. 

B.3. During well development the driller's helper was noted wearing 
green nitrile gloves, however he did take them off between wells 
and may have touched the rope with bare hands. The bailer and 
rope may have been set on the newly poured concrete pad but not on 
the ground. TAT admits this is not standard practice, but should 
have not contaminated the wells. 

B.4. The equipment used for water level measurements does allow for 
only relative accuracy. The TAT believes that all measurements 
obtained to be accurate within one inch of the recorded value and 
appropriate for the well development process. When the sampling 
team returned to the wells on August 5, 1992, very precise 
measurements (nearest hundredth of an inch) were obtained with a 
different instrument. 

B.S. The monitoring wells were developed according to E & E SOPs for 
well development and EPA guidelines. It was TAT's intention to 
develop the wells until the water was free and clear of sediments, 
however due to the fine grained nature of the sediments 
encountered the wells will likely contain some suspended sediment 
throughout the operationai life of the wells and no amount of 
development can be expected to alter this. The TAT recommends 
that as slow a rate of bailing or pumping as is possible be used 
to purge and sample these wells, with as little disturbance as 
possible. Ideally, a peristaltic pump should be used where the 
water table is shallow enough and the well pumped at 0.2-0.3 
liters/minute. 
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ATTACHMENT A 

Letter: United Park City Mines Company to USEPA 
Dated: July 29, 1992 

and 

Comments and Observations Report 
prepared by Pioneer Technical Services, Inc. 

Dated: July 13, 1992 
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VIA FAX T:~ANSMITTAL & CERTIFIED MAIL- RETURN RECEiPT 

July 29. 1992 

Mr. Mike Zimmerman. Environmental Protecticn Specialist 
U. S. Environmantal Protgction Aggncy 
Region VIII (8HWM-ER) , 
999 18th Slreet, Suite 500 · 
Denver, Colcradc 80202·2405 

Dear Mr. Z~mmerman: i 
I 

This fetter ts written to notify the U. 8. Environmentat Protsctton Agency rEP A•) 
that !he menitoring wells which were Installed by EFNs contraeter. Ecology and 
Environment. Inc. (•e&E•),:were improperly constructed and completed, and 
have resulted in the potantial contamination of local groundwater. 

Curing the period ot June 23 through June '2.7. 1992, EPA's contractor, e&E. 
driJJed one monitoring well dlrectly in the Park City Municipal Corporation landfill 
{

1Landfi!l1 ) against tha advice of United Park Clry Mines Company (11UnHed 
Park•) and its consultants. Pioneer Technical Service, Inc. (•consultants') and 
againat EPA guidance. E?A's contractor. E&E. drilled this monitoring well 
direct!y through the Landfill and breached the imoervious clay layer which had 
formed a continuous barrier between 1he Landfill materials and the underiying 
groundwater. The formerly continuous clay barrier was not repaired by E&E 
during compietion of the monitoring well; thereby, allowing the underlying 
groundwater to 11ow up the wall under pressure, out through the 1ilter pack along 
ti'Te top ot tne clay carrtar and Into tne formerly dry Landfill. VV'hen thfs water 
discharges from the base of the Landfill, either as springs or to Silver Creel<, il 
will be contaminated by whatever is in ttte Landfill. 

Before the installation of this monitoring well, tha Landfilf was isolated from the 
groundwater. EPA and its contractor. E&E. have breached tha impervious, 
natural clay barrier and are iully raspansibto for the Msuing groundwater and 
surface water contamination. 

Ukewise, the other two monitoring wells a.tsc breachad the impervious clay 
barrier and tha clay barrier was not pro~erty repaired in either of these 
monitoring weUs. The re:.;ult of nol property repairing the clay barrier is again, the 

?. 05 



Mr. Mike Zimmerman 
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upward migration o11he formerly confined groundwater into formerly dry· 
geoiogiMJ formations or oonstruction debris and Landfill matari~J and evr:mtuaHy 
out of the Landfill araa to suctace water. 

These events and problems are more tully detailed in our Consultants repcrt 
whiCh is attached nereto. 

Due to the very serious nature of these problems, we s1rongty reeomme~d and 
wjll !l)(pact tnat these monitoring wells not be sampled during your proposed 
investigation of Aic:hatoson Flat and that all three monitormg weils ba correctly 
plugged and abandoned as soon as possible. 

Your prompt attention to these very serious problems will be apprecfatec!. 

Edwin L. Osika, Jr. 
Executive Vice President 

ELO,Jr.lrfwel 

encl. 

cc: Aegion VUI Director 
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COMME...l\ft'S .AND OBSERVATIONS 
ON TilE DRlLLL.'"'IG AcrMTIES PERFORMED BY 

EPA•s TAT CONid.CTOR 
AND SUECON'T'RACTED DRILLER 

DURING 7HE PERIOD OF 
JUNE 23 THROUGH JUNE 27. 1992 

PRlt?.:\.RED FOR: 

UNITED PARK CITY MINES COMPANY 
309 KEARNS BUILDING 

SALT LAKE CITI, UTAH 84101 

PREPARED BY: 

PIONEER TECHNICAL SERVICES. INC. 
P. 0. BOX 3445 

BUTIE. MONTANA 59702 

JULY 13. 1992 
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! . SERIOUS v:OLATIC4'IS GF SOP'S AND EPA GUIDA..'lCE REGARDI;~G 
INSTALLATION OF GROUNDWATER HONITCRING 'nELL.S: 

A) MON~TCRI~G WELL MW-2 WAS ~~STALLED WITH!~ TEE BQONCA-~~ 0~ 
T:HE HISTORIC PARK CITY LA....~DFILI., CONTRARY '!.'0 USEPA GUI:O~CE. 

~he ~~s~ ~latan~ violaticn of E~A guidance in the drilli~q cf 
these monitoring wells ~as the placemen~ of wel~ MW•2 within the 
boundary c£ tho h~a~cri~ l~nd£~~~ (~aa Fi~~e 1). OSEPA 
d1%ect1on is clear • dri11inq direc~ly ~~rou9h municipal 
landfills is to bo avoid~d in ordar to protect underlying 
qrcundwatQr, an~ fOr oe~ious $af~ty consideraticnm; rather, 
drillinq is to be conciucted off of the actual landfill and 
down9~:dicnt from it. ~rio% ~= drill~~, the TA~ waa advised by 
the property O"imar ( OPCM} that ttG loc::a"!.:i.on !!elected for Ml·1-2 ""'as 
within the former landfill boundary. For wnatever reasons~ tha 
T~ d~clineu to relocate tne weLl 100 fee~ ~o tne no~h, out of 
the fcr.mer lanufi11. After cl.illinq five ta ten £eet, drill 
cut~ings and split-s?oon ~ample co~ss shewed that the bo~ahola 
~as obviously within the landfill. 

At thi~ paint, the proper proceaure wou!Q hAVe been tc properly 
abandon the borehole, mov~ off the lan~fill, and drill a new 
borenole in a safer location; however, tbe TAT persisted with 
~illing in the landfill. :f TAT had adequate traininq and 
experience in hyarcqeoloqy 1 they would have anticipated the 
pcten~ial !cr problems ar~sing t=cm arillinq tbrcuqn a landfill, 
and ehosen to drill elsewhere. TAT's lack cf expe~ienca and 
r@iUsal to follow US~PA policy, r~sulted in one of the most 
serious monitoring well installation calamitiea possible 
(described belcw1. 

B) ~BE MONITORING ~ELL COMPLS~IONS ARE INAPPROP~IATE FOR THE 
HYDROGEOLCG!C CONDITIONS EllCOUNTERED A't 'ritE I.ANO'E'ILL S!TE 
AND !N ONE CASE ( MW-.2) , HAS RESULTED IN Tl!E POTENTIAL 
CONTAMlHATION OF LOCAL GROUNDWATER BY OSEPA. 

This is the most egregious violation af sound hydrcqaclogic 
practice and may have violated State cf Utah requlaticn5 for 
monitcrinq wells, water wells, or groundwater protection. The 
drillinq of all th~ee monitor~g well~ showed that the underlyini 
groundwater was a confined cr semi-confined aquifer ~ystem. tn 
aach borehole, the saturated zones were found beneath a thic~~ 
appa%ently continuous aquitard that isclated the landfill 
materials f~cm underlyinq groundwater system (see areas-section, 
Fiqure 2). ID C4Ch gf the th==c mcnitoring well~. ene s~tic 
water lavel rose to an elevaticn ~ignificantly higher than the 
level at which water was firs~ encountered. 

:Borehole MW-l (upqradient) fi.:st encou.n't.ered this aquitard at s 
fee~ belaw s:ound ~u:f~ce (bqs) ana the fi%~t grcunQwaeer at 16 
to l8 feet belgw the surface (the base of the aquitara). The 
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borehole ~~~ deepened to 25 ft bgs anci the well was completed; 
however, r~the= than in~t~llinq 10 fe=~ c£ ~e•een to 1~ t~ bqs 
(near the fir~~ water), TAT put in l~ fee~ of 5creen, possibly 
interconnecting several discrete sacu~atad zonea. The fcllowinq 
day, the water level had ri~en to only 8 feet bqs, clearly 
indicatir.g that the underlying groundwater waa under pressure. 

After ill-advisedly locatL~g well XW-2 within the former landfill 
(discus8ed above), drilling commenced. For whataver reason, the 
TAT did no~ closely monitor the dri~~ cuttinqs fzom the borehola, 
however, UPCM's hydroqeologist was beeause ot the geology 
observed at MW-1 and concern about brsaching th~ aquitazd 
underlyinq the landfill. At 25 t~ bgs, a two-foot split spoon 
core revealed six inches of the ~qui~ard {a r~cdish•hrcwn clay} 
in the bcttcm of the core barrel, clearly showing the tcp of the 
4quitard to be et 25.5 ft bgs. The TAT Qrrcneously raccrded the 
top of th~s unit at 25 ft h~~. Drilllnq eontinued (slowly) and 
water was encountered be~ween 34 ana J5 ft bgs. The drilling was 
halted at 39 ft cgs and well completion activitie~ beqan. 

At t~i~ point, serious errors in judgment and pa~haps ~ri~inal 
negligence, caused the co~letion of well MW-2 to ba entirely 
inappropriate, if not illegal. First, lO feet o£ ~crcen were 
placea in the well, bringing the s~reened section up to 27.5 ft 
hqc, ~ery cloac to the tap of the cqu~tard unit. Then, th~ 
filter paek was brought up tQ 25 ft bga1 above the aq~itard. The 
ben~onite seal placed on top of the send was intended to plug tha 
aquitard; however, das to careless geologic loqqinq, it 
~ompletely missed the aquitara and provides no such seal. The 
formerly continuous barr~er between the l~na:ill ~~ter~als and 
qrcundwater has oeen breached by the drilling and not repaired 
duriDq well construction. Water level measu=ements on subcQquent 

·days show clearly that the underlying waeer is under pressure and 
has risen up the borehole to exactly 26.5 ft hqs, the top of the 
aquitard. The underlying ~rounawater i~ new flcwinq up ehc well 
under pressure, out through the riltsr pack alonq the top of the 
clay a~uitard and into the base of tha formerly d%y landfill. 
Wh~n this waeer ~1senarqes from the bass of the landfill, ~ither 
as springs or to Silver c~eek, it will ba contaminated by 
whatever is in the land£ill. 

Prier to the inst~llation of well MW-2, the landfill was isolated 
from tne groundwater system. EPA and thei~ TAT contractor have 
breached this natural compacted clay barrier and are thus solely 
~esponsible fer the ensuing potential g~cundwater ana aurfaca 
water contamination. 

Clea.ly, this would net have occnrr&d had ~ha tollcwinq USEPA 
procedures been correctly followed: 

first, nat a=illinq within the landfill would have avoided 
breaehinq ~hatever .na~ura1, compacted liner mi~ht exist 
b~neath ic; 
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secondly, careiul geologic loqg~ng would have shown ~ha 
a.quit.a.-d un.it. to be between 25.5 dlld 3.3 !eat:. .bgs, and h~nce, 
~o need to screen above 33 ft bg~; and, 

finally, :na placomant ot scre~n and sand up to the b~3~ of 
the a~uitard (33-39 !t bgs) and ben~onite w~ehin the 
aquitard (26-33 ft b~~) could have maintained the i~tegrity 
of the natural barrier batween ~he landfill mater~als and 
the undsriyinq ~roundwa~er sygtem. 

ThQ t~ird ~ell, MW~3, was movad further north at the urqinq of 
UPCM. Du~ing dr~llinq, cong~~uc~ion debris w~= o~ccunec;cd, but 
no municipal landfill waseea. Thi5 well encountered the sama 
nydrcgeolc;y and was similarly mi~ccnstruo~ed1 howeve~, the 
results are not as critical. The same aqu~tard (redd~sh-brown 
clay) was encountered in MW-3 at l5.5 ft throuqh 26 ft bqs and 
water wa.s aqAin eneeom:ered. beneath it. !nst.ee.d ot; c:cmpl.eting 
the well with the screened section at 26 to 34 ft b;s, TA~ 
decided to place lS feet of ~e~cen in this well, S feet into the 
a~uitard. ?ilter p~e~ was again placed in the borehole up to the 
top o: the aqu~tard (l5.S ft bg=~, and the bentonite seal Q~ova 
that, ~gain mi==ing the aquitard and nat sealing t~e borehole. 
The result of thi~ is ~gain, the upward migra~ion of formerly 
confir.ed groundwater into the const:ruction debris a.nd even1:ually 
out o~ the filled .('.Z:ea. to ~u.-face watt~z.·. 

Most states require that when drilling into or throuqh continad 
qroundwater systems that every precaution be taken to avoid 
interconnection of the eon£i=ed zone with other watar baarinq 
:~nes. tPA's contrac~or WAs clearly negligent in this ~eqard; 
the ecnfinP.d zone is now ccnr.ected to tha su~ficial svatem, 
ineludinq local surface water, and will continue to push water 

·into the landfill until either the well i3 properly abandoned or 
the hyarcstatic pressure is equali:ed. 

Research into the laws of the state of ~tah may reveal whether 
state ra9ulations regarding the drillinq an~ installQtion of 
monitorinq wells have baen violated. I£ crtah~s regulation~ are 
similar tc Montana~s, .legal aetion would be taken. I understand 
that. Utah May h~ve ~ monitoring well lnat~llaticn licensLng 
system, ~imilar tc Montana's; the regulations would make for 
interestinq reading in light ot the above problems. 

In any event, the serious nature ot the well construction 
disaster described a~ova ia ne leaot unprof~saional and at worst 
illeqa1. ! recommend that all of these wells be properly 
abandoned as soon as possible. It is especially critical that 
MW•2 te pluq~ed so that ~t does net continue tc flood the 
landfill. 
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!! . V!OtA'l'IOUS CF SOE' 'S ANO EPA GU!DANCS REGMOII\G INSTALLATION 
OP Cac;n.m~JWATI::n HONI'l'ORD1G WELLS T!iAT MAY .A..I:'TECX DA'IA Ql]~.LI'l'Y 

OR SAFETY: 

A) IMPROP~R AND INS~CT:·IE DECONTAMINATION OF DRILLING 
.EQUI~MEN'l' PRIOR 'l'O ~LACEMEN'l' :N THE lj0aEHOI.E. 

On several occasiana drilling equiFment was placed into the 
co•enole befo•e being adequacely deccn~amina~ed. exarnplaa of 
this practice are listed below: 

1) Prier to drillinq well MW-1, the dril~ ri~ ana pi~a 
were alleqedly decontaminatad at ~tha shop~. While 
this may lnaaed he ~he case, ie ia proper ePA procedure 
to daccntaminate the drilling equipmen~ on-site, in 
case any d~st. fuels or other contaminants may hav~ 
come into aontact with the drill riq enroute to the 
aite. When tha pipe was off-loaded from the riq, 
several ro~s had visi~le petroleum coneaaination (oil 
or grease) on them. This waa brou~ht to the attention 
of the driller ~y UPC~, who then sp~~yed the ra~s with 
& ~igh-pressure wash. The ~etroleum ccntamina~2on waa 
st~1~ not removed. 

2) Ou:inq the drillini o£ MW-3 (at 15ft bgu), a different 
hammer-bit was placed on the drill 3trinq. This bit 
waa loaded &t the shop into the driller's oil/diesel
soaked ~ickup ced, driven ta the site and never 
decontamina~ad prior to placinq it in the borehole. 
TA~ apparently wa3n't aware tha~ this occurred. 

3) Decontamination ot the drill pi~e included a 
nonsensical liqn~ spraying (and evapQration) of acetone 
aftar steam cleaninq~ Tha purpose oi the acetone r~n~e 
is to solu~ilize orqanic compounds and remove them from 
the pi~e. By letting the acetone evaporate o£f the 
p1pe, the contaminants remain. ~he only re~ult of this 
ridiculous prccadure then, is to contaminate the arill 
pipa with acetone. 

4) An undeeontaminatsd 3tee1 tape and weight was 
repeaeedly placed in the wei~ ~nnulus to determine the 
depth to s~nd and bentonite during placemen~ of the 
annulAr materials. Proper EPA proce=ura requiree th4t 
~thing entering the bo~ehole be decont~~ina~ed prior 
to ~nd after use in each borehole. 

The result of these shortcominqs may he that qrcuncwater samples 
collectea from ~hese wellR will con~aLn patrolaum e~mpaunda, 
acetQne or oth~r cont~inants. ThesA compounds will then b~ 
attributed ta the lancfill when~ in fact, they have originated 
frcm imp•oper deccntaminat~on of equipment durinq the well 
drilling and installation. 
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31 HANDLING OF WELL CCHI'LET!ON MATEniALS (SCREE~ & SAND l A~1D 
PUC::'::C C~ S;\.ND nl CON'I'AIUERS 0~ UNKNOWN C:21!..L'IlL.IUESS. 

Du•~~g tho com~letion of all or the ~cnitoring walls, the 
scraaned casing was lewered ir.tc :~e borehole by ctr~lling 
par!onnel with ai%ty, oily hand3. ~lao, ~he silio~ aand ~~3 
handled with b~a hands, ~l3~ad i~ an undecontamina~ed hardhat~ 
and poured i~to an undeccntaminaced f~nnel. The correct OSEPA 
procedure is for tha personnel t~ wear late~ gloves while 
h~ngling the ea~in~, aan~ ~n~ ~nything e~ae tha~ i~ to ~e placed 
in the borehole, ~nd to decon~amina~e evory~hinq that might ccme 
L~to ccn~nct with the water to be eampled. Any contaminan~s on 
the d=illinq personnel's hands (e.q. diesel fuel) oay now be on 
the well casinc; and cjuld be transierred to tb.e graundwa.ter 
~A~lc. l~hing the £ilter p~ck contacted may now ce i .. ~he 
borehole, ~nd may appfar in aucsequent sample analyses. 

' C} T!l! CRILI.4ltG METHOD CHOSEN WAS NOT APPROPRIATE FOR 
PO~!~!ALtt CON~AMINATED CUTTINGS AND WATE~. 

I 
The crillinq methcd chosen for thP.BP. wells resulted in the 
drille~ anc anyone within 10 feee or thP. drill being spraye~ with 
cutti~qs and water. This could have been a problem had thara 
haen any ccntamina~ed cuttings (e~p~dia~ly within t.ha land£ill) 
or grcundwatar, and should have been anticipated in the equipment 
requi=ements (d=illinq s~aoifica~ions;. ~he driller rigged up~ 
cene o~ plastic shee~inq to detlect the cuttinqs but it was r.ot 
effoe~iva once g~oundw~~er wac cnco~ntered. While thi~ 
short~~minq does not af£ae~ the ~arnpla qua~iey; it i~ a serio~~ 
safety concern. 

III. SEVERAL SUBSTAlmARD OR SLOl':PY PAACT!C.ES WElt! CBSERVED TEAT 
PROBABLY DO NOT SERIOUSLY COMPROMISE DATA QUALITY, YET 
EETRA~ AN INDIFFEREN~ OR CARELESS ATTl~~ REGARDING TSE 
QOALirY 0~ 'l'HE INVESTIGATION. 

A) DESIGN SP!C:IPICAl'IONS FOR DRILLING .EOUIPM1U1T,. BOR!HOI.E AND 
W!LL CCMPL!~ICNS DO NOT ALLOW FOR A PROPER ~EtL INSTALLATION 
NOR A R!~RESENTATIVE, SEDIMENT·FR2~ SAMPLE TO BE COtLECTED. 

The specifications £or drillinq t~a borehole and fc: oampletinq 
the mcnitcrinq wall de not allow a p~opc~ well installation nor ~ 
representativa qroundwater sample to be collected from the 
com~leted well. Specific design spec~£icaticn problems include: 

1) Orillinq specifications ;4lled for a 4-inch inside 
diameter (id) borehole tc be drilled and a 2•ineh id 
manitorinq well to be installed in the bcrehcle~ The 
schedule 90 PVC casinq has an cutside diameter (od) of 
2.4 inchea, which leave= only o.s inoh~s on either side 
of the casinq within the ~crehole. The tremie pipe 
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:2 ) 

3) 

4) 

~sed to in~~a11 the filter cack was 1.05 inches od, 
~hich onlv allows 0.55 inch~s on the other s~de oi th3 
casing fo~ the filter pack. !hi3 i~ not.a ~hick enough 
sand tilter ~ack to keep suspended $ea±ment fram 
~n~eri~g ~he well trcm the tor=a~i=n with groundwater. 
1rhe result i~ a well that does not c:lea.n up during 
development and h~g excesaive suspended sediment in 
water samples. 

Cent•~lize~s were net used during we~l inatallation to 
~eep the well casing centered L~ the borehcle and 
assure that filter pack was evenly distributed around 
the well casinq. ~~so, the f!lter pack size (10-20 
oesh) was toe large for the ~eolcqy and screen eiza. 
The re=ult is al3o exceesive sedime~~ in water samples. 

~he drill rig was too small and the bit was not 
appropriate for the geology encounte=ed. A little 
research L~tc the geoioqy of the are~ would have ehown 
that =lay is an ex~ensive p~r~ o£ th~ Alluvial gaclcgy 
in the basin. The rig and bit could have been selected 
to acccmmcdate this: however, significant drilling 
problems resulted from the use of this particular set 
up• The most detrimental to well ccnatructicn was that 
tha drill had to ba advanced with an open borehole cncm 
the confining clay/silt unit was reached in holQS MW-2 
and MW-3. Tbus, significant cavin~ of the hole 
oecurred prior to and during well ~nstallation. The 
result is the clay/silt formation is in direct contact 
with tho sor~en, since thG filtar paek was placed as 
the formation caved; hence, the well did net clean up 
and samples will contain excessive suspended sediment 
de~ived from the formation clayB and silts. 

Ourinq well construction, the outer (4-inch) casing waa 
pullad in 3- tc S•foot lifts, much too great tc 
properly place annular materials. This also has the 
e~fec~ of allcwing the formation to eave and contact 
the screened easinq {lower depths) or the blank casinq 
hiqher up. The result is either fo~:mai:.!on antarinq the 
screen as described above, or an inadequate seal arcund 
the blank ca5inq ~llowing surface water to penetrate. 
This is a sloppy way tc compleee a well and results 
aqain in water samples full of suspended sediment. 

The use of ·these improper specs and p~ccedures can affect 
analytical results for those compounds that pre.fer.entially adsorb 
to sediment~. The apeca and procedures ~hat should bave been 
followed to obtain a properly functioning monitorinq well are: a 
6-inch bc•enole should have been drilled for the 2•inch wall; 
eent::rallzera should have been placed on the well casing; the 
correct sand size (16-40 mesh) snould have been used in the 
fi~te~ pack' a d~il1 rig ana bit capab1e of dri~inq in tbis 
qeolcqic setting (larqer air rotary], advancing Qaain; to the 
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total depth of t~e hole (casing driver), and containing drill 
cutti~gs and wa~er; and, the outer casing should be pulled in 6-
inch to 1-foo~ lifts, preventing formacion from collapsing on the 
well casing. Using these prac~ices results in a superior 
moni~oring well and a more representative groundwater sample. 

3) SEVERAL INSTll...~."-1CES OF MINOR VIOLATIONS OF USEPA STANDARD 
OPERATING PROCEDURES WERE OBSERVED. 

1) At several times equipment that was to later enter the 
well was placed on the unprotected ground surface. 
This included the development bailer, the depth 
indica~or probe, and all-the drilling equipm~nt. This 
may have transferred contaminants into the well. 

2) Throughout the drilling, the driller's helper was 
smoking cigarettes on and near the drill. This is a 
serious safety hazard considering that the generation 
of explosive methane is a common occurrence at 
municipal landfills, but was not addressed or corrected 
in the "safety meetings". 

3) During development, the bailer rope was handled with 
bare hands and allowed to lie on the ground. This may 
also have transferred contaminants into the well. 

4) Water level measurements were made several times. 
However, rather than measure to the nearest tenth or 
hundredth of a foot with a tape or the gauge on the 
side of the probe, the depth was visually estimated 
between the 1-foot markings on the probe. This results 
in inaccurate depth to water measurements. 

5) Well development criteria were not clearly defined or 
technically correct. Wells are developed to remove the 
sedimen~, settle the filter pack, and begin the process 
of interstitial filtering within the filter pack. 
These criteria are not met by removing a fixed number 
of bore volumes, or with stabilization of pH and SC. 
The percent sediment used by TAT was a meaningless 
visual estimate and did not indicate adequate 
development, although sediment content is the only 
correct criteria to use. As a result, these wells are 
extremely dirty with excessive, formation-derived 
sediment. This may affect analytical results for those 
compounds that preferentially adsorb to sediments. 

As indicated, these are minor violations of EPA procedures that 
assure safe and contaminant-free well installation. While these 
violations will probably not seriously affect the quality of the 
data from the investigation, they do indicate an indifferent 
attitude toward the standard procedures and their intended 
purpose (to assure high-quality sampling data). 
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ATTACHMENT B 

Letter: Boyles Brothers Drilling Company to 
Ecology and Environment, Inc. 

Dated: August 10, 1992 

DRAFT 



GROUTING DISTRICT 
1707 South 4490 West • P.O. Box 25068 • Salt Lake City, Utah 84125 

(801) 972-3333 • Fax: (801) 972-6769 

August 10, 1992 

To: Troy Sanders 
Ecol~gy nd Environmental 

Ron H 
Boyl s s. Drilling 

Park City Landfill Project 

From: 

Re: 

After review of Pioneer Technical Services, Inc. report on well 
installation at United Park city Mines Landfill we offer the 
following information as it pertains to our involvement. 

Page 11-Item #A1 - our driller Mr. Tom Giles does not agree with 
this statement. All pipe and tools were decontaminated at the 
location of the previous job and again steam cleaned at our shop 
facilities and also before being used on site for hole #MW-1. He 
did say that there was a small amount of Hydraulic oil on two 
pieces of casing but were in fact cleaned on site before use. All 
drilling equipment was clean. 

Page 11-Item #A2 - The bit used on MW-3 was in fact cleaned at the 
site before using. He remembers as Charlie (his helper) had to 
carry the bit & reamer from the de-con pad back to the hole. In 
addition his truck bed was and is not oil and diesel soaked. 

Page 11-Item #A3 - Tom Giles has no specific remembrance of this 
statement but thought all pipe was rinsed after the acetone was 
applied. 

Page 11-Item #A4 - The tape was a fiber glass tape. Tom claims it 
was in fact decontaminated between holes. 

Page 12-Item #B - our personnel disagree with this statement. Tom 
thought that they did wear gloves but not 100% sure. He is sure 
that their hands were not oily and dirty, as all the material was 
clean. The hardhat used to pour the sand into the casing (this is 
not our normal procedure but was done due to the height of the 
pipe) was brand new and taken it out of the protective wrapper. 

Page 12-Item #C - The driller attempted to use a factory diverter 
head but due to the materials encountered this kept plugging up. 
I do agree that the plastic sheeting was probably not the best 
deflection method available. 

DRILLING SERVICES: Core • Rotary • Reverse Circulation • Geotechnical • Directional and Underground • Plus: Monitor Well and Grouting Services 

DISTRICT OFFICES: Alaska • Arizona • Colorado • Nevada • Pennsylvania • Tennessee • Utah • Washington • Canada • Chile • Peru 



Page 12-Item #IIIA1 - The portion of the hole drilled with the Odex 
hammer provides a hole approximately 6 11 in o. D., however the 
portion of the hole that was drilled using the tricone bit only 
allowed a 4" 0. D. The drilling was very tough, encountering rocks, 
concrete, wood etc. making Auger methods unworkable. 

Page 13-Item #IIIA2 - No comment 

Page 13-Item #IIIA3 - Maybe we should have drilled this project 
different but the Park city area geology usually has us use the 
Odex method. The geology changes very rapidly in the area and is 
hard to determine the best method in advance. I do not know how 
the consultant knows the screen was installed directly against the 
formation or that the hole caved, I believe this to be his opinion 
only and it seems to be slightly biased. The driller told me he 
figured his sand pack volume for all three wells and it came close 
to what it should have taken, this would indicate that caving no 
occurred. 

Page 13-ItemiiiA4 - The outer casing was pulled in different lifts, 
but the consultant fails to mention that the filter pack material 
was in the casing and the material flowed around the screen as the 
casing was pulled. The casing was not pulled higher than what was 
left inside the casing. 

Page 14-Item#IIIBl - The equipment before entering the hole was 
cleaned and not left on the ground. 

Page 14-Item#IIIB2 - The driller's helper did smoke on site, which 
should not have occurred, but he did so approximately 40FT from the 
hole

1
near the compressor. 

Page 14-Item#IIIB3 - Tom does not remember if bare hands were used 
while developing, if so this is not good practice. The rope was 
allowed to lie not on the ground but only on the newly poured 
concrete pad around the well. 

Boyles Bros. in no way has an indifferent attitude toward the state 
or E.P.A. procedures for installation of wells, we take the 
guidelines very seriously and try to follow all procedures as 
correctly as possible. All work preformed was under the direction 
of Ecology and Environmental personnel. our site personnel noted 
a negative attitude with the consultant concerning the placement of 
wells at this site. 
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